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5) D Claim(s) is/are allowed. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(c) Ihc in\ anion was described in ( 1 ) an application lor patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international 
application tiled under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application tiled in the United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

1. Claims 9 and 13 are rejected under 35 U.S.C. 102(e) as being anticipated by Koppel et al. 
(US 6507634, hereinafter referred to as Koppel). 

2. Regarding claim 9, Koppel discloses a method comprising: irradiating the insulator film 
(col. 3, lines 25-27; Si0 2 film) with X-rays (fig. 1, from #100) from the insulator film's surface 
side at an incident angle which is set to be larger than a total-reflection critical angle of the 
insulator film (fig. 3, #306) and larger than 1.0 times a total-reflection critical angle of a 
substrate (fig. 3, #308) but less than 1.3 times a total-reflection critical angle of the substrate (fig. 

3. #308); and necessarily detecting (fig. 1, with #108) among reflection components reflected on 
the surface of the substrate (fig. 3, silicon wafer on stage #104 of fig. 1) of the X-rays which 
have entered the insulator film (col. 3, lines 25-27; Si0 2 film), reflection components exiting 
from the insulator film after entering the pore or particle (which are necessarily in the sample) 
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and scattering (fig. 1, to the detector #108), having an exit angle larger than that of reflection 
components which exit from the insulator film without entering the pore or particle. 

3. Regarding claim 13, Koppel further discloses wherein the X-rays are generated by an X- 
ray generating source (fig. 1, #100) and the generated X-rays are converged (fig. 1, via #102) and 
made incident onto the measurement target object (fig. 1, #106) at the incident angle, and 
wherein the X-rays coming from the measurement target object are detected by a position- 
sensitive X-ray detector (fig. 1, #108). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koppel as 
applied to claim 9 above, and further in view of Houtman (US 5446777). 

Koppel discloses a method as recited above. 

However, Koppel fails to disclose wherein the X-rays are generated by a line focus X-ray 
tube, and a parallel light flux, of the generated X-rays, composed of mutually-parallel 
components of a specific direction lying in a specific wavelength band is selected to enter the 
measurement target object at the incident angle, and wherein only a specific-direction component 
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of the X-rays coming from the measurement target object is allowed to pass through a slit, and 
the X-rays having passed through the slit is detected by a position-sensitive X-ray detector. 

Houtman teaches wherein X-rays are generated by a line focus X-ray tube (fig. 1, #10), 
and a parallel light flux, of the generated X-rays, composed of mutually-parallel components of a 
specific direction lying in a specific wavelength band is selected (fig. 1, via #2) to enter a 
measurement target object (fig. 2, #20) at an incident angle, and wherein only a specific- 
direction component of the X-rays coming from the measurement target object is allowed to pass 
through a slit (fig. 2, #6), and the X-rays having passed through the slit is detected by a position- 
sensitive X-ray detector (fig. 2, #28). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method of Koppel with the teachings of Houtman, since one 
would have been motivated to make such a modification for higher spatial resolutions (fig. 1, 
lines 18-21). 

5. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koppel as 
applied to claim 9 above, and further in view of Mazor et al. (US 6556652, hereinafter referred to 
as Mazor). 

Koppel discloses a method as recited above. 

However, Koppel fails to disclose wherein the X-rays are generated by a point focus X- 
ray tube, and an X-ray beam, of the generated X-rays, composed of specific-direction 
components which are mutually parallel and exist in a specific wavelength band is selected to 
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enter the measurement target object at the incident angle, and wherein the X-rays coming from 
the measurement target object are detected by a position-sensitive X-ray detector. 

Mazor teaches wherein X-rays are generated by a point focus X-ray tube (fig. 3, #40), 
and an X-ray beam, of the generated X-rays, composed of specific-direction components which 
are mutually parallel (fig. 6, #36) and exist in a specific wavelength band is selected (fig. 3, via 
#42) to enter a measurement target object (fig. 3, on #38) at an incident angle, and wherein the 
X-rays coming from the measurement target object are detected by a position-sensitive X-ray 
detector (fig. 3, #44). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method of Koppel with the teachings of Mazor, since one 
would have been motivated to make such a modification for increasing spatial resolution to 
measure additional things (col. 2, lines 15-23) as implied from Mazor. 

6. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koppel as 
applied to claim 13 above, and further in view of Yokhin (US 2002/0150209). 
Koppel discloses a method as recited above. 

However, Koppel fails to disclose wherein an area of incident of the X-rays on the 
measurement target object is regulated by an X-ray irradiation range regulatory plate that is 
arranged immediately above a position of incidence at a predetermined spacing. 

Yokhin teaches wherein an area of incident of X-rays (fig. 1, #27) on a measurement 
target object (fig. 1, on #24) is regulated by an X-ray irradiation range regulatory plate (fig. 1, 
#36) that is arranged immediately above a position of incidence at a predetermined spacing. 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method of Koppel with the regulatory plate of Yokhin, since 
one would have been motivated to make such a modification for optimizing detection (paragraph 
57) as shown by Yokhin. 

Allowable Subject Matter 

7. Claims 12 and 16 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten to overcome the respective claim objection(s) set forth in the 
Office action and if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. The following is a statement of reasons for the indication of 
allowable subject matter. 

8. Regarding claim 12, the prior art fails to disclose or fairly suggest a pore or particle-size 
measurement method for measuring size distribution of pores or particles existing within a 
porous insulator film formed on a surface of a substrate, including wherein a specific specular 
reflection component is prevented from entering a detection surface of the position-sensitive X- 
ray detector by an X-ray blocking plate, the specular reflection component being derived from 
the X-rays which are reflected from the surface of the substrate after having entered the insulator 
film and exited from the insulator film without entering the pore or particle, in combination with 
all of the other limitations in the claim. 
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9. Regarding claim 16, the prior art fails to disclose or fairly suggest a pore or particle-size 
measurement method for measuring size distribution of pores or particles existing within a 
porous insulator film formed on a surface of a substrate, including wherein a specific specular 
reflection component is prevented from entering a detection surface of the position-sensitive X- 
ray detector by an X-ray blocking plate, the specular reflection component being derived from 
the X-rays which are reflected from the surface of the substrate after having entered the insulator 
film and exited from the insulator film without entering the pore or particle, in combination with 
all of the other limitations in the claim. 



Response to Arguments 

10. Applicant's arguments filed March 17, 2009, have been fully considered but they are not 
persuasive. 

Regarding at least claim 9, in response to Applicant's argument that the references fail to 
show certain features of Applicant's invention, it is noted that the features upon which Applicant 
relies (i.e., limiting the incident angle to only one, that is, using a single irradiation angle) are not 
recited in the rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. 

Applicant also argues that since reference numeral 306 in figure 3 of Koppel denotes the 
critical angle of the substrate, the angle within region B would be larger than the critical angle of 
the insulator but not larger than 1.0 times the critical angle of the substrate. The Examiner 
disagrees. Since reference numeral 306 is the critical angle of the substrate and since the angles 
within region B are larger then the critical angle of the substrate at reference numeral 306 of 
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figure 3, the angles within region B would be greater than the critical angle of the substrate (i.e., 
larger than 1 .0 times the critical angel of the substrate). 

Applicant further submits that Koppel fails to disclose irradiating the insulator film with 
X-rays from the insulator film's surface side at an incident angle which is set to be larger than a 
total-reflection critical angle of the insulator or an uppermost surface layer and larger than 1 .0 
times a total-reflection critical angle of the substrate, but less than 1.3 times a total-reflection 
critical angle of the substrate. The Examiner disagrees. As seen in Figure 3, Koppel et al. shows 
two critical angles 306 and 308, which correspond to the critical angle of the insulator (fig. 3, 
#306) and the critical angle of the substrate (fig. 3, #308). As seen in Figure 3, the reflection 
angle increases as the incident angle is changed (fig. 4, #406; and col. 4, lines 7-25) as further 
explained by Koppel et al. Since the angle of incidence goes through a range of angles, as 
evidenced by the graph in Figure 3, Koppel et al. will necessarily irradiate the insulator film with 
X-rays from the insulator film's surface side at an incident angle which is set to be larger than a 
total-reflection critical angle of the insulator and larger than 1 .0 times a total-reflection critical 
angle of the substrate, but less than 1.3 times a total-reflection critical angle of the substrate, at 
some point in that graph of Figure 3. Therefore, Koppel et al. necessarily discloses that portion 
of the claim. 

In conclusion, Applicant's arguments are not persuasive, and the respective claims remain 
rejected. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571)272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Chih-Cheng Glen Kao/ 
Primary Examiner, Art Unit 2882 



